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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup device 
capable of recording/ reproducing information in plural kinds of 
optical disks with light rays different in wavelength without 
deteriorating the characteristic of a reproducing signal and 
reducing cost, and to provide an optical disk device provided 
with the optical pickup device. 

^SOLUTION: A^semiconductoHaser -element Hs-provided-with-a— 
laser diode chip for emitting a laser beam of 650 nm wavelength, 
and a laser diode chip for emitting a laser beam of 780 nm 
wavelength. A parallel flat plate 2 includes a first wavelength 
selecting film 24 for reflecting the laser beam of 650 nm 
wavelength and transmitting the laser beam of 780 nm 
wavelength, a substrate 23 for transmitting a light, and a second 
wavelength selecting film 22 for reflecting the laser beam of 780 
nm wavelength in this order. By adjusting the thickness of the 
substrate 23 and the incident angle of the laser beam, the 
optical path of the laser beam of 650 nm wavelength is matched 
with that of the laser beam of 780 nm wavelength. 
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[00 5 8] 05 tw^-TJ: 5 t-s tf K<0ffi 

i^)RMSI4»SlO. 0 7U/hS<4otV^„ 4*3, 
X tt If 3t<Btt* 7 8 0 n mt'fe £ Q 
[00 5 9] 06 tt*«S8^*2 ©SOfcMfcasttS*^ 

[0 0 6 0] H6t^*5V^T, ft?*** x?mw*. Jttfy 
0 2*3±t/*^y K2 0 0%m?tZ)o 
36*^y K2 0 0tt*t«uvX7Sr«Bx.* o %\fy*T 
y^8il0 2lt !f*T-l % qi^K3, 

^^-^ u-^X6*±t/**ttJ»8S:*tp 0 

[0 0 6 1] 07 fc^f i 5 t-, ^Prr^lS 3 tt, #v ;* 

(*38iS«) 3 1, *2jfcft»«l«3 2. 
#7**>b4S«« OtiSiBIK) 3 3*3i.V*i«*3B 50 
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*UK3 4<Dnmmik*mirz> Q *uft«»w«3 4ii % 

l7 8 0nm^SIt^ » 2 3 2 Wu 

6 5 0 n m<7)*£3gi® U 7 8 0 n irKD^zM 

bT5 0%(^SIt^^*'r^ o 

[0 0 6 2] Ifc^ot, ^Wt-KfyT'll 
**bUl4t$*tfc»*6 5 0 nm<OU— if*<£>5 0%tt, 

Ki««w«3 4-cs«ts*t, ao«^-if*tt, ns 

ljft«3»RlK34, Ifi3 3, R2M»UI3 2«J: 
tf»E3 l£38i§-r£ 0 t — if^-f KT-yT'i 2*» 
6>UitSnfc**7 8 0nniOU-1f*B:, g 1 ifcftil 
K)R3 4*3J;T/S4K3 3SrSi§-t*5o *S7 8 0 nra^ 
U-f*O5 0%f4, ^2jfeSaW«3 2-eR*tsn, 
S«3 3fe±tmiSft«BSW«3 4S:lft«Bau »0 
<0W-1f3feH\ «2«ft9KJR3 2#nmm3 1 

[o o 6 3F06^^v>tv "^tfc^—lFm^i fabtti 

ltS*tfcjft*6 5 0 n m60 if *<£> 5 0%lfW¥ 

«3o»i««iwK3 4T?K»*n, ^y^-^u^ 

^£9¥tT*^m$n, ^^X7HJ:93tr>f^ 
^l00l:i3t^Wo l O oa>ib<ojfcg6 

5 OnmCO'Jftit* (Sit*) tt\ »ftl/yX7ft±tf3 

¥fr¥«3^miJfi*JlWJK3 4-ea*fU 1«33, 
!B2ttAWUIl3 2*3±tf*«3 l «:38«U Tfe^ffi^ 
8fc>Jti-«. 

[oo6 4] if«^ i^feaj»*n*i*«7 

8 0 nmOU- !f3ttt. W^W-Wl 3 C7)^ 1 ^g^W^ 3 

4 -CJBSf SS3 3 LTI2 iSSSS^ 32t 
Kit Six. S«3 3*Ht> + @iiiL, %lftft9KlK3 4 
TrStffU 3^^^ uyX6 ^Att-T^o ^^>u— if 

iuyX7HJ:«f^^i00(:i*$^ o 3tx 

1 0 0 ^fe^ftg 7 8 0 nm^jftljt CS#t*) 

tt, jf»uyX7j3±V3 y # i/yX6 

0%tt, £2 8tfH8&iR3 2 J3±VS«3 1 ^Sigb, 
*BWtB8K:>Jti-*. 

[0 0 6 5] ^HJEM^Jt-r-f ^^3Sfi^*5V^Tfi, 8E 

5 6 5 0 n m(D l^- If 30|1 tt«WUR 
3 4XSlt$W^i-»U Sfi7 8 0 nmCOU— if* 
HHZ^ip^ 3 cog^ 3 3 bT3? 2 Kft»Ul3 2 

WM3 3Srjgigb-cffiit$ns^r% 

S«3 3^ff*S3it/u-if3fe(Z>AltA«:W*-rSwi: 
^ ct «9 , SI 6 5 0 n mCO f *cO« <b jftfi 7 8 0 
n m(7) if %<D%& t ^i^ftift 
So -tnK±9, ft«6 5 0 nmOU— if3t<7>3tK*5J: 
Otg7 8 0 nmCOU— if*(03tKSr= ^vX 
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6 *5 «£ u >x 7 o*tt £ — ik $ it 6 r t *s-e £ 

[0 0 6 6] 7t«ll±1^8(D4^»Jir>'i^{C&g6 
5 0 nmCDU— if**5.J;tfj&ft 7 8 0 n m<£> if *<£> 
**#s/ h*»fifc-r5fcftfc, h^y XA£ 

So 

[0 0 6 7] ll]8{i0 6*5J:l> + |gl7O^T^P1S3^^(t 

-C*>5 0 Sfc, 0 9te0 8(^fglfcgHl^j«L3 4<ORIt 

[0 0 6 8] il$«M34 
He, 5iOTi02 K3 4a*D«J:0 + 4i(7)MgF2 03 

I.. 3 4_^<^JSS:3 0°_tt_5 o #T i O2 03 
4 a<7)JBJFf*ntt2. 7 "Cfo «9 , j?*tt4 1 nmtfo 
5o #MgF2 3 4 b^)ffiSf$n}il. 3 8tfc 

SWi8 0nm-e*5 o ft**, *K 3 3 cDffijFf^ n 

i±i. 5-e*>9, 8 0 Mm-efc^ 0 

[00 6 9] 09 IcIttH-J; 0 0 8 (D% 1 fcS5iltR0 
3 4tr4oV^T(L &*6 5 0 nm^RS+^SftjO. 5i 

So if^ot, mi&Mmams4\^ ig6 50n 

m<Z>*<^^£RltU »ft7 8 0nm^S:iSi8t 

[0 0 7 0] 0 1 0ttH6j3J:t5H7O5|ZtfspitE3fc*5 

Ell?fc5o 01 HiEll0^2«fi:lR«3 2 

[00 7 1 ] 01 0K«ti5fc,*2*«ll«3 2 
tt, 4l(OMgF2 1BS3 2 a SSJZIMJI^S b2 S3 0 
3 2b*SjiEEfcWia?ixTft«. IIT% !g 2 ifcgriiltR 
K3 2^*(7)AltA^2 0 o i-T5o #Mg F2 Wk(D 
IJf*nttl. 3 8tfcD, f*tt8 0nm-e*5 6 4 
fc, &Sb2 S3 ^3 2 bOSlff*ntt3. 0 t) , 
fW3 7nmfk5o 4*3, £#E 3 1 (DffitFf^n tt 
1. ff^ttlmmtfcSo 
[0 O 7 2] 01 1 K*i-J: 5t-> 0 1 0<7)3?2ifcRil 
JIIR3 2^*5V^-Ctt, 5 0 nm-eSSt^S*5 0. 

Sfi7 8 0nmt*SltWfiO. 4i4ot 
t^o Lt#ot, K2ttAXKfl[3 2tt. Sfi6 5 0 
nm<D}££:3gi©U ifi7 8 0 nmO*Oft^^5lt 

[0 0 7 3] 01 2^«WO*3(OSat«K*3Jj-«* 

[0 0 7 4] 01 2^*5^T, Jfef'-f *f 
y^Ts/^3g«l 0 3*3±W3t*^y K2 OOZm*. 
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3 0 **^y K2 0 0Wfei/yX7 4rfx5o *t?s/ 
4, tf-A^y =i y — * u>X6*5j:t^3t 

^HtJ2l8£:^£p 0 
[00 7 5] 013 td^r-T X 5 ¥mfc if *?■ 1 
a ft, 6 5 0 n m<0 if*£rffi*hr 5 if ^-f 

t-Kfy/ll, SS7 8 0nm(7)U-f*?:ltiltt 

5 if^^"— K^S/Xl 2*5 < ttl ? jftft4 1 0 nm(D 

u-if^m#ti-^i--if^^-K^^^i 3^ 

[0 0 7 6] sp^spK4tt, ^3^*31^04 5, #7 
^^feft**K OtiSiBlBID 4 1, &2&{HBftlR4 
2, ^/7^^*5S« (*@ig0) 4 3*3±T/^ljffi 
*WU*4 4^SW^*:#^5 g ISl&*itiK04 4 
M\ ig4 1 0 nm<Z)*SrKltU 6 5 Onm^)fe 
SrSiSU 7 8 0nm^Si@t§ o I 2^1 
Ri4"2 ttT"aS9r6 5 O nmW3fcS:Slt'L, S* 7 8 O 
nm^Tfc&riSig-rSo SI 3 jftSSSDR 4 5 tt, Sft7 8 
0nra(7)*^5ltt^o 

20 [0 0 7 7] LWoT, if^V^"— K^Xl 3 
^bttllt$iXfcSft*4 1 0 nmOU— if*fS, fl« 
»KI»4 4-eRlt*nSo K^y^l 1 

*^ffllt*ftfc*ft6 5 0 nm©U-f *I4, JB 1 i&ft 
3BRI«4 4S3j:W*tR4 3Sr3SiflU i2iS^I«4 
2T^M$tl, X*4 3S8±t*»lS*»««4 4«:« 
tfS»i-5 0 i/-Wt-Kf^/l2^bffiSt^ 
fcfcft 7 8 0 nm<£> U— F*tt, ffS 1 St«iSIR04 4 , 
&K4 3, %2&«SftlW4 2*5j:t*»R4 1 £3Si§ 
U JB3»«3MW«4 5-eR4tSn. Sffi4K ^2S 

J0 *K4 3te±t/»l«fta*«i4 4S:W 

[0 0 7 8] 01 2tr*5^T, if^l 

btBlt^nfc^S4 1 O nmOU— ifjfett, 3pfyqz^ 4 

^IiiSSIM4 4T'Slt$tt, t-^/yy^s 
feH/yX7iaW^^^ioo{:I)t$ti5o Tfey^ 

>f^^lOOH<Ottfi4 10nm^»«3t (RI^Tfe) 

[0 0 7 9] jfJH^ 1 a^6>ffl»**tfc«* 

6 5 0 n m(D U~if 3ttt, ¥^¥4R 4 1 SgiRi 
4 4-CJBWU S1£4 3£S^U K2tt«WUR4 2 
"CRJtSn. *S4 3S:l5waii8U ^1SS1M4 
4-CB0TU tr— A^^y ty^5«rA*M"5o ^Er^u- 
if*!!, tr— i^^y^y 5/^ 5 SrJgilL, 
X6^«tt)Wf*t-^*Sn, ^uvX7i:J:W7 

50 g6 5 0 nm(0'Jf5l7t (SAt*) tt. *f«&UVX7*5«t 



-8- 



15 

[0 0 8 0] a^fem#S*tfc** 
7 8 0nm©U-f*B, ^t¥1£4 <T>% 1 KHMR 
4 4-CB#rU f2iSHW4 2*5J:V* 

«4 1«r8iau »3jftfi»KJ«4 5-CRJt$n. SIS 
4 1 , 2tt««RR4 2*5J:tf£«4 3 SrWttfSiB 
l> *lS*WUM4"T?JH3rU ^A^J>^5 

10 0^?>OSft7 8 0nm(7)fS* (Stt^t) 

^So 

[0081] *ias«o*-7 tf >r^^asw-33v^-ctt, & 

ft 4 1 0 n m<D lP*tt¥^ s F«4 (Dig l&fiSKtt 
4 4T?RltSixS^K»U Sft6 5 0nmOl/'-f* 
ttW¥«4wa6«E4 3SraiabT*2jft«»KW4 2 

-esitsft, wo««4 3^®iibraitt$n^o a 

fc* $ft7 8 0 nmCDU— i^3fett5ptf ¥4R4 <^^4g4 3 
*3 c tO ? S«4 1 trSilbTlB3ttAWW4 5t?SltS 
ft, »tfSS4 l*5J:r5«K4 3«raiibTtmt*ix 
So ^(otztb^ Sffi4 3*3<tt^S«4 lojp^ssir^qz 
*t¥1£ 4 — O if 3fccQ A#t^ SrHS-T 5 r £ fc J: 0 , 
2Sft4 1 0 nmCDU— if^fecO^feSS, fcft 6 5 0 nmCOU 

— a^itsr i^PrtBiftao -tmctt), ^4 i o 

nm<DU— if3fe^>3tSS, jftfi 6 5 0 n l/-f Jt^Jfe 
g£*5±tfi£fi7 8 0<DU— !f*<z>36KSr3 ^^^^ 

[0 0 8 2] 3b»UJ»8©4»«|-fe>'*fcK«4 
1 0 nmCOU— -tf3fe, 6 5 0 n m<£> if XV* 

tc, 9^-7^ h^^y x^srRits^asftv^T?, fa 

[0 0 8 3] Ell 4ttBll 2*5j;Uqgi 3 00^X^454 

WffiEJtrfcSo £fc, B l 5 ttH l 4 ^>JB l ttAWUR 
4 4 0KH**<o«*tt#tt«:*i-B|-e*)S 0 
[0084] El 1 4 twTF-f-J; fg 1 i6ftiliRBl4 4 

tt, 4jf(7)T i 02 i4 4a*5<t(;3i^MgF2 §4 

4b**EK8WiSnTft5. iiSSIM 

4 A^(D%(D7k^^A 8° ir-TSo #Ti02 §44 
a<OffltFf*n«2. 7tfo^ f^3 3nm-efcS 0 
#MgF2 K4 4b(OJBSf¥ttl. 3 8 T'fo 9 , J¥^tt 
6 5nraT*W 0 ft*5, £4R 4 3 (DJSJr* n 1 . 5T 
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[00 8 5] El i 5 K^i-<fc 5 fc, %\ S«3M4 4 
^l^Tte, igft4 1 0 nm-?Klt4t£ s tflO. 9 <t ft 
9, J6*6 5 0 nm-CR«t***#bO. 2£fti9,2£ft7 
8 0nmtSlt^0. l^ftoTl^So Lfc^o 
T\ ^liSftIM4 4(l iS#4 10nm^glt 
U iSft6 5 0 nin(7))ti3il, Sft7 8 0 nm^)6 

[0 0 8 6] Ell 6 1*01 2*5J:t> + E]l 3(7)^^4 

fc*5»t5JU2««3MUi4 2^«J*<?3— wsr^-rmsas 

70 wsEi-efoSo afc, ansai 6«)»2jft*w« 

4 2^£Q»t*^»«ft#t4Sr*-t-H-e*)5. 
[0 0 8 7] Eli 6^-Tct5^. S2SftIM4 2 
tt, 4f(DTi02 l4 2aUJ:t> + 3i^MgF2 §4 
2 b^SS^«»**bTftSo ---C% !&2&;g3SJR)SI 
4 2--05tOA#t^^3 0° £-TS 0 ^Ti02 14 2 
a(^IWn(j:2. 7tfc9, SW5 2nm^feS 0 
#MgF2 R4 2b(j5lff*nttl. 3 8 Trfc «9 , J?^ 
IllOlnmtMc ft*3, S4R4 1 <^ffliff*n«l. 
5"Cfe9, S*lil4 4/im-C*5. 
20 [0 0 8 8] Ell l\Z.7Ft$L0\C^ fg2i&ftiil^jg|4 2 
M^Tfl, Sg6 5 0 nmtgltWO. 9 £ ft 
"9, 8fi7 8 0 nmtS8t*i5 J ftO. l£ftoTl^S 0 
Lfc^oT, »2«ft»«y«4 2tt, i«6 5 0 nm^) 
Tt^SWL, 7 8 0 nm(7)3fe^Si§-rSr tfrX*% 

So 

[00 8 9] _blE3S 1 3 OHI«(^))tf>f * 

±S!3t^5/ K:fcJ;U%^>f **£Jflv*Tfc ±v\, Ell 
8 «:= T 7 ^ -/v KfE«S4**^»±S3t*^ v K*s 

[0 0 9 0] Ell 8 {^-TX 9^, ^77>f- /l^KIEft 

S3 0 1 ^*ffi«»C«-g-|E«Bl3 0 2^»rtS*t-CV^ 
So »±a*^y K5 0ttS*»U^X5 1*5± 

U^S I L (Sol id Immersion Lens ; y y y K-f-v— a 
yi/yX) 5 2<Hi;tSo ^—1f3tB:»*^^X5 1 K 
«t0iR?)3i*n, S I L 5 2tdAlt-rSo 
[0091] S I L 5 2 tt, X/^^^CD®^^*^ ft 
aW«fft^6fta*0— »fe^blc|SH5Bi9, 

^-rso 

[0092] SIL52 (Dm^m^ n i: ^^^r-O 
^1f*Ojft*Sr^ fc-TSi:, S I L 5 2-Ccou— ifjt 
(Oi6Sttl/n i:ft«o ^CDfc£> N S I L 5 2<OttJltffi 

[0093] SIL52 SrtMtLfcU'— lf*tt, SS^t 
^mS^Ht>*7c0^7K^ h^tcMSo bT^^L, SIL5 
50 2 (DttiMffi^bOffigf^ U— !f3tOft«^ 1 / 4 
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GfalOOnmETF) COfBEU t4bt)-77>f^K 
««rt^*5V^Ttt, l/-WSIL52rtiWCtt|t 

uyX5 l tcj: DlteteSftrt:^* h^co l/n 
^^3 00 tf>ffifB»B« # < 1"S r t fl^tt £ * 

So 

[00 94] 019 te0 1 8 <D&±M%^^V K 5 0 \Z 
[00 9 5] 019 (a) (DSIL8 1I1 f5f£^#t 

So 

[0096]rcOSIL81 Sr/Bl^S t£b£(5 8 2 

[00971 019 (b)(OSIL83(l > UftMWtf: 
<^±SB*3J:tWSfrR«l , &?&R^TffiSr*i"ao S I L 8 3 

[0 0 9 8] I^S I L8 3£^S£, Tffi^ifcgB 30 
8 4 *%^^(D%m^t>^:% ^k\z£V , SIL83 

[00 9 9] 019 (c) OSIL85I1 ISfS^SfcR 
Rtttt*>[Hffl8 6**i-S 0 BflgB8 e^jsas^^t* 

g|5 8 6 0jEfficO^^^*7fe$^So I^)SIL85t 

tt\ QUA 8 6<DJ£®#U — lf3t^lHJtffiifta 0 40 

[0100] I(DSIL85^fflt^^ [E£[586£3t 
**©**lfc*fc*5ri:fcJ: 9. SIL85«M 

[01] ^W^»l^S08iWcj3*tS3fc^^^i61t 

<ommm^ s:*-r«asi -e*> s 0 

[0 2] 01co3t^-Y^^^g^jottS^i:bTWT¥ 
[03] Hl*5j;t5Bl2<D5Pfi : spS»c:tett4*l«ft31 50 
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[04] ttA«RKo£M-4^)ttlHk#t£fi: 
^i-0-efcs o 

[0 5] »f 7 8 0 nmCDU — ^%&Wfi¥JR*W&'t 

i-0-efcSo 

[06] *^Ol2^Mll:^lt^)tf^^gf 

[07] 0 6(O3Et^ ^^»«K*5W5±i: l/tWr¥ . 

[08] 0 6*3iV0 7(D5ptT5p«^*5tt5»lJ8EeiS 

[0 9] H8^»l«ftj^«wSlt*(7)«E«»W4S: 

[010] H6»J;t5H7(OSizfTSpEfc*3fta*2»* 

«**^*»WfffiH-Cfc So 
[01 T] 01 O (Ol 2 ISlKK^RIt^iftftS 
ttSr^i-0-efcSo 

[012] *»Ba«)K3©saii«K*3»ts3fe^^^* 
[013] 01 2<d%^t^ *?mm^&rtz>±k tt? 

[014] 01 2*3j:tfHl 3^spffsps^*5JtSIB 1 

[015] 0 1 4 ofg 1 &Jta3UR0^*0ttJHfc# 
tt^i-0-efoSo - 
[016] 01 2£>J;t>*0i 3^W¥«msi2 

[01 7] 01 6 CD® 2 «*S»«<DR*t*<0«ft## 
14Sr*-r0-CfoS o 

[018] =77^ KE«ff4*a«)»±a*^ 

[019] #±S!3ft^* K^fv^H^S I LcoftiW 
M**"T0-efcS o 

[020] ^*^7t^V * * 
0-efcSo 

[021] 02 ovfty^xfmmfcjrstfz^mtfc^— 

[02 2] 02 0<D)frr >r^^aS«»ra3lt5^^-9^ h 
>yy XA*5j:r^3fe^fcfcJSSr^i-0"CfoSo 
[W-^offtPJ] 

I, 1a 1f*T- 
2, 3, 4 

5 tf— a^/u^^ 

7, 5 1 Sft^VX 
8 *tfcfctl« 

II, 12, 13 U— If^Of:*— Y^yzf 
21, 23, 31, 33, 41, 43 

2 4, 3 4, 4 4 mi&WMiRm 
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ims] 



[89] 



\30* 



T f Q 2 Cn=2. 7 gfr41 nm) 



MgF 2 (n — 1 . 38 m&B Onm) 



T I Q 2 C41 nm) 



MgF 2 C8Qnm) 



T i O; (41 nm) 



MgFj CaOnm) 



T IP; (41 nm) 



MgF 2 (SOnm) 



T I Q 2 (41 nm) 



»S<n = 1. 5) 



-84a 

-34b 
-34a 
-34b 
-34a 
-34b 
-34a 
-3J 



34 




II 1] 



[Hi o] 



Sb 2 S$ (n— 3. 0 f»3Tnm) 



MgF 2 (n = 1. 38 g»80nm) 



S b 2 Sfl OTnnrO 



MgF 2 (8Qnm) 



Sb 2 S3 (37nm) 



MgF 2 (SOnm) 



Sb 2 S3 (37nm) 



MgF 2 (8Qnm) 



Cn = 1. 5) 



-32b 
-32a 
-32b 
-32a 
-32b 
-32a 
-32b 
-82a 
^11 



^32 




50d 600 
SSfll (nm) 



[HI 4 J 



[mi 3] 




44<410runM50ruiT t 780nnT) 



42(850runft. 780nnT) 



45C780nnR) 



T 1 Q 2 (n=2. 7 g»33nm) 



MgF 2 <n = 1. 38 J>3*6 5nm) 



T I O* (3 3nm) 



MgFj (65nm) 



T I Q 2 (3 3nm) 



MgFj (65nm) 



T I Q 2 (33nm) 



Cn=1. 5) 



-44a 
-44b 
-44a 
-44b 
.44a 
-44b 
-44a 
-43 



44 
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[Ell 5] 




60C 70D 
(nm) 



BOO 



\3 0 - 


[016] 


T i 0 2 (n = 2. 


7 i»52nm) 


\ M«F 2 (n=1. 


38 8»101nm) 


T i O2 (52nm) 


MgF 2 C1 01 nm) 


T i 0 2 (52nm) 


M*F Z (1 01 nm) 


T 1 0 2 C52nm) 


a« Cn= 


= 1. 6) 



-42b 

-42b 
-42a 
-41 



H2 



[017] 



[01 8] 




1 
\ 



1 1 1 ' — r 

400 500 600 TOO 
2£ff Cnm) 



[02 1 ] 





r 

800 



1 

900 



[02 0] 




Cc) 
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